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WASHING MACHINE BRAKE CAM ACTUATOR 
WITH INTERRUPTED RING 



BACKGROUND OF THE INVENTION 

This invention relates generally to drive assemblies for washing 
machines, and, more particularly, to a brake cam actuator assembly for reducing noise 
in an agitate cycle of a washing machine. 

One type of washing machine includes a wrap spring clutch that 
5 couples a brake cam actuator to a rotationally driven transmission pulley hub to 

execute an agitate portion of a washing machine cycle. See, for example, U.S. Patent 
No. 4,283,928. The brake cam actuator operates to engage or disengage a brake that 
either prevents or allows, respectively, rotation of a clothes basket inside the machine. 
This particular construction, however, has proven dis^A^t^eou^i^t l^sTtwb 
10 aspects. 

First, the assembly is susceptible to imperfections in the ends of the 
transmission pulley hub and brake cam actuator that are interfaced within the wrap 
spring clutch. Burrs and other imperfections on the surfaces may interfere as the 
transmission pulley hub and brake cam actuator are rotated with respect to one 
15 another, causing a high incidence of knocking noise in the agitate portion of a washer 
cycle. Factory rework of such machines and customer returns of defective units are 
contributing to an increased manufacturing cost of the machines. 

Second, the brake cam actuator and transmission pulley hub typically 
form a sealing surface. Normal or expected fluid leaks, such as oil leaks, cannot 

20 penetrate the seal and therefore flow toward an opposite end of the brake cam actuator 
body and contaminate a cam surface of the brake cam actuator. Oil migrating from 
the cam surface of the brake cam actuator can further contaminate the friction brake 
surface. The contamination adversely affects operation of the brake, causing the brake 
to stick and/or slip, and producing squeaking noises in the agitate portion of the 

25 machine cycle. 

Accordingly, it would be desirable to provide a brake cam actuator 
assembly that is not as sensitive to imperfections in the interfacing surfaces of the 
transmission pulley hub and the brake cam actuator and that reduces knocking noise 
in the agitate portion of a machine cycle. It would also be desirable to provide a brake 
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cam actuator assembly that avoids contamination of the brake cam actuator cam 
surface friction material to prevent squeaking noise during the agitate portion of the 
machine cycle. 

BRIEF SUMMARY OF THE INVENTION 

In an exemplary embodiment of the invention, a brake cam actuator for 
5 a washing machine includes a cylindrical cam actuator body having first and second 
ends, and a ring attached to the first end that includes a plurality of segments 
separated from one another. More specifically, three equal arc segments extend about 
95 rotational degrees around a circumference of the brake cam actuator first end. The 
arc segments are approximately equally spaced, and therefore separated from one 
10 another by about 25 rotational degrees around a circumference of the brake cam 
actuator first end. 

0 The ring segments form a bearing surface that separate an end surface 

^7 of a transmission pulley hub and a surface of the actuator body first end. The 

^ dimensions of the ring segments allow for an increased tolerance of edge 

f 15 imperfections and damage to the interfacing end of the transmission pulley hub and 

2 5 

S the brake cam actuator first end. Thus, instances of unacceptable knocking noise are 

reduced, and the ensuing factory reworks and customer returns are reduced 
Z accordingly. 

3 

p The separation between the ring segments forms controlled flow paths 

U20 for minor oil leaks to an outside surface of the cam actuator body. Therefore, 

contamination of the brake cam actuator bearing surface and the brake surface from 
minor oil leaks flowing to the second end is avoided. Consequently, the resultant 
squeaking noise from sticking and slipping of a brake is reduced. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a side view of a washing machine partially broken away; 

25 Figure 2 is a schematic illustration of a brake cam actuator assembly 

including a brake cam actuator; 

Figure 3 is a top plan view of the brake cam actuator shown in Figure 

2; 
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Figure 4 is a cross sectional view of Figure 3 taken along line 4-4; 

Figure 5 is a magnified view of a portion of the brake cam actuator 
shown in Figure 3; and 

Figure 6 is a bottom plan view of the brake cam actuator shown in 

5 Figure 1 . 

DETAILED DESCRIPTION OF THE INVENTION 

Figure 1 is a partially broken away view of a conventional washing 
machine 10, the construction and operation of which is well known in the art, and in 
which the present invention may be practiced. Washing machine 10 includes a cabinet 
10 housing 12 including an outer tub 14 adapted to be filled with wash water or rinse 
water through a fill tube 16 in response to manipulation of controls 18 located on a 
control panel 20 for use7"selection~of (iesired machine cycles: 

A clothes basket 22 is mounted within outer tub 14 and clothes 
disposed in clothes basket 22 are subjected to washing action by an oscillating agitator 
il5 24 located within clothes basket 22 during a wash or rinse cycle after introduction of 
water into outer tub 14. After each wash or rinse cycle agitation, clothes basket 22 is 
rotated at high speed in order to extract water from the clothes. The water is drained 
into a sump (not shown), and pumped to a drain 26 by a pump assembly 28. 

Agitator 24 and clothes basket 22 are driven by a single reversible 
20 electric drive motor 30 through a clutch 32 and a pulley system 34 Drive motor 30 
drives a centrifugally actuated wrap spring clutch (not shown) drivingly connected to 
a transmission 36. Transmission 36 is normally braked by a spring applied disk brake 
38 engaged by a brake cam actuator assembly 40 so that agitator 24 rotates while 
clothes basket 22 remains stationary. A transmission pulley hub 42 is coupled to 
25 pulley system 34 and interfaces with a brake cam actuator (not shown) and a brake 
cam actuator assembly wrap spring clutch (not shown) circumscribing the brake cam 
actuator and drivingly coupling transmission pulley hub 42 and the brake cam actuator 
to operate disk brake 38. 

When drive motor 30 rotates transmission pulley hub 42 in a first 
30 direction, transmission 36 actuates agitator 24 to oscillate while brake cam actuator 
assembly engages disk brake to prevent clothes basket 22 from rotating. When drive 
motor 30 is reversed to rotate transmission pulley hub 42 in a second direction, 
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transmission pulley hub 42 and the wrap spring clutch lock on the brake cam actuator 
and cause disk brake 38 to be released so that transmission pulley hub 42 spins 
transmission 36 coupled to clothes basket 22. Whenever clothes basket 22 is to be 
rotated for centrifugal extraction of liquid from clothes in clothes basket 22, brake 
5 cam actuator assembly 40 releases disk brake 38, allowing agitator 24 and clothes 
basket 22 to spin together. 

Figure 2 is a schematic illustration of brake cam actuator assembly 40 
including brake cam actuator 44, transmission pulley hub 42, and a wrap spring clutch 
46. Brake cam actuator 44 includes a cylindrical body 50 having a first end 52 that 

10 interfaces with a transmission pulley hub end 54, and a second end 56 that forms a 

cam surface 58. A ring 60 is disposed between transmission pulley hub 42 and a first 
end surface 62 and is attached to brake cam actuator first end 52. Ring 60 is 

_ exaggerated in Figure 2 to better illustrate the dual purpose of ring 60. First, ring 60 
separates brake cam actuator fir^endljuffac^6 

15 Second, ring 60 forms a bearing surface 64 for transmission pulley hub end 54. 

Wrap spring clutch 46 provides one-way engagement of transmission 
pulley hub 42 and brake cam actuator 44. When transmission pulley hub 42 is rotated 
clockwise, wrap spring clutch 46 engages an outer surface 66 of brake cam actuator 
body 50 and causes brake cam actuator 44 to rotate. When brake cam actuator 44 

20 rotates, brake cam actuator second end cam surface 58 pushes upward and releases 
disk brake 38 (shown in Figure 1), thereby allowing clothes basket 22 (shown in 
Figure 1) to rotate with agitator 24 (shown in Figure 1). When the rotation of 
transmission pulley hub 42 is reversed, i.e., when transmission pulley hub 42 is 
rotated counterclockwise by drive motor 30 (shown in Figure 1), wrap spring clutch 

25 46 slips on brake cam actuator outer surface 66 and a set of springs (not shown) 
pushes brake cam actuator 44 downward and engages disk brake 38 to prevent 
rotation of clothes basket 22 while agitator 24 rotates. 

Figure 3 is a top plan view of brake cam actuator second end 56, 
including a plurality of ramped cam pockets 80 equally spaced around brake cam 
30 actuator cam surface 58 between spherical stops 82 for receiving ball bearings (not 

shown). A plurality of rotary stops 84 are positioned around an outer periphery 86 to 
limit the rotation of brake cam actuator 38 relative to disk brake 38 (shown in Figure 
1). A central aperture 88 is dimensioned for receiving and engaging transmission 
pulley hub 42. In operation, transmission pulley hub 42 drives brake cam actuator 44 
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through wrap spring clutch 46 (shown in Figures 1 and 2) in a clockwise direction, 
pushing the ball bearings upward in ramped pockets 80 and releasing disk brake 38 
(shown in Figure 1). When the rotation of transmission pulley hub 42 is reversed, 
wrap spring clutch 46 slips on brake cam actuator body outer surface 66 and a spring 
(not shown) pushes the bearings downward in ramp pockets 80 and engages disk 
brake 38. 

Figure 4 is a cross sectional view of brake cam actuator 44 along line 
4-4 illustrating spherical ramped pockets 80 on brake cam actuator second end 56, and 
ring 60 on brake cam actuator first end 52, details of which are magnified in Figure 5. 

As shown in Figure 5, ring 60 extends a distance H above brake cam 
actuator first end surface 62 and spans a radial distance W along brake cam actuator 
first end surface 62. Ring 60 extends between an inner edge 100 and an outer edge 
102-of brake cam-actuator-body 50, and generally-comprises.two arcuate portions_li04__ 
extending from brake cam actuator first end surface 62 and joining a substantially flat 
bearing surface 64 for abutment with transmission pulley hub 42 (shown in Figures 1 
and 2). In a particular embodiment, H is approximately 0.008 inches, W is 
approximately 0.04 inches, and arcuate portions 104 have a radius of approximately 
0.02 inches. In a further particular embodiment, ring 60 is integrally formed with 
brake cam actuator body 50 and is fabricated from iron nickel sintered metal. Also, as 
shown in Figure 5, brake cam actuator outer edge 102 is slightly tapered relative to 
brake cam actuator inner edge 1 00. 

Figure 6 is a bottom plan view of brake cam actuator 44 illustrating 
ring 60 that includes a plurality of arc segments 1 10. Specifically, three equal arc 
segments 110 each span about 95 degrees of rotation around a circumference 1 12 of 
brake cam actuator first end 52, and are spaced from one another by about 25 degrees 
of rotation around circumference 112 of brake cam actuator first end 52. While arc 
segments 1 10 are equally sized and spaced as shown, it is contemplated that more or 
less segments, including linear segments, of varying size and shape could be 
employed within the scope of the instant invention. 

In operation, ring bearing surface 64 contacts driven transmission 
pulley hub end 54 (shown in Figures 2), thereby separating brake cam actuator first 
end surface 62 and decreasing the impact of imperfections and manufacturing defects 
in transmission pulley hub end 54 and brake cam actuator first end 52. Knocking 
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noise from interfering imperfections on brake cam actuator first end 52 and 
transmission pulley hub end 54 is accordingly reduced. 

Furthermore, separations 1 14 between ring segments 1 10 form 
controlled flow paths for normal oil leaks that allow oil to escape through the 
separations to brake cam actuator body outer surface 66. Consequently, oil does not 
flow into brake cam actuator second end 56 where it may contaminate cam surface 58 
that may causes disk brake 38 (shown in Figure 1) to stick and/or slip and produce 
squeaking noises during the agitate cycle of the machine. 

Thus, a brake cam actuator assembly 40 is provided that is not as 
sensitive to imperfections in the interfacing surfaces of transmission pulley hub 42 
and brake cam actuator 44 and that reduces knocking noise in the agitate portion of a 
machine cycle. Moreover, oil contamination of ramp areas in brake cam actuator 
second end 56 is av oided, and squeakin g no ise due t o sli pping and sticking of bra k e 
cam actuator 38 is reduced. 

While the invention has been described in terms of various specific 
embodiments, those skilled in the art will recognize that the invention can be practiced 
with modification within the spirit and scope of the claims. 



